| MPROVED EDGE CARD CONNECTOR Description The present invention
relates generally to an elec- trical connector according to the preanbl e of
tlaim1l. A connector of that type is disclosed in EP-A-0 443 493. Many
electrical circuits, especially those used in the conputer arts, are
presently forned.qn one or nore sur- faces or levels of circuit boards, or
simlar substrates, to formseparate circuits which my be added to conput -
ers or other electronic devices after initial manufacture thereof to
i nprove the performance thereof. Wether such circuits are added during the
initial manufacture or afterwards, these separate circuit boards nust be
relia- bly connected to the nain conputer printed circuit board, comonly
referred to in the art as a nDth%%giagggg%Fégf separate printed circuit
boards are common- |y referred to boar ds. Connect ors have
been devel oped in the conputer art which are designed for pernmanent
installation on the nother RoaROVED SR ONEL CONNEGYRI N a nmeans for
recei ving the daughter board, such as a slot, to provide a connection
bet ween the nother board circuitry and the daughter board additional
C|rCU|try These daughter boards are also descriptively referred to as
"edge cards" Hz lgion of t he card contains a plu- rality

of relatively : e cont,]]qfé ' IW% ac he e of
the circuit card typically con alns ap u}gﬁlggfa héggggg% g fo Qgge
di sposed t herc@didl waPBReekeEad |ancerBPrg aaagﬁgl%ﬂér geto oga oﬁld%t gay

sides of the &ﬂ%&ﬁzd mCﬁomﬁaen Suphusantiagt eadsgendH BA9G-caapakNi Ng

the contact paﬁ%aé% HF%A&?é%é% ﬁg ﬁgrgormance of the connector.

5 Many electrical circuits, especially those used
in the computer arts, are presently formed on one or more
surfaces or levels of circuit .boards, or similar
substrates, to form separate circuits which may be added to
computers or other electronic devices after initial

10 manufacture thereof to improve the performance thereof.
Whether such circuits are added during the initial
manufacture or afterwards, these separate circuit boards -
must be reliably connected to the main computer printed
circuit board, commonly referred to in the art as a

15 '"mother" board. The separate printed circuit boards are
commonly referred to as "daughter" boards.

Connectors have been developed in the computer
art which are designed for permanent installation on the
mother board. These connectors contain a means for

20 receiving the daughter board, such as a slot, to provide a
connection between the mother board circuitry and the
daughter board additional circuitry. These daughter boards
are also descriptively referred to as "edge cards" because
one side, or edge, of the card contains a plurality of

25 relatively wide contact portions known as contact pads.
The edge of the circuit card typically contains a plurality
of these contact pads disposed thereon which extend
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connector which typically includes a nunber of electrical contact portions
which may be simlarly di sposed al ong one or nore sides of the connector
slot in a manner to -2- oppose the edge card
contact pads. The connector con- tacts may typically include a tai

portion, which projects fromthe connector for interconnection to the

circuitry of the nother board positioned beneath or adjacent the connector.

These ends are connected to the nother board by suitable neans such as
soldering to forman el ectrically conductive connection between the nother
board and the edge card connector. Each connector contact further includes
an edge card contact portion which is arranged within the card slot in a

manner to abyateﬂsiyycsmxagtoﬁéleacn;&e @@qredog—oabaﬁtoﬁagsdé@ Pf shdledge
el ectrical conngctlon bet wee nd tgglnnth [ board Edge

card connect 8#5%aP8YuEPP ﬁﬁBwﬁucﬁ FﬁggéF gty WALt or
I s known as ahéompntazerpadsnssrunsartedcentonaeeﬂwm\ﬂﬁ(ﬁhasrqnne¢tmtarly

table f I
Foterred to YhEER. Evilldanyiblicldice 18 ST of TERCLCTICH o SATEEL Y
conput er .5 SupArtdansecvbich apay des cs imbiay hy L@-ﬁ@@%&@m one A MR ber
19, 1974 andgiiged- AfSEﬁelaanmééﬂ@H dbs€hid la rdddfer Itb f@éb’osié i sdeow or

zero insertion force, edge c fh nectors, the cen ngctor nt act 11y
termnal s i ntfEdeCPREAEHa® apar 2 oRPARECHPHNGSN AP S FRY Riiia
opposi ng, spﬂneﬂudgaattammtaorténd,pwhuchnprojhetsdgEcmamhé:;onneqnnned

into the OpePng Q‘EE%SHnE %18ﬂnﬁzl%e l}ﬁa{ {EFI‘T‘%H\%%‘; agk 9 Giehel rééarcﬁ”d or e

rotated for a eterm ned an- e car engages one or
mechani d& IEP%hﬁsonqﬂebQBQéth°§e?ﬁééﬁePﬁetb&p@@ﬂﬂ&@k#ﬁacﬂ'ese ends

are connected to the mother board by suitable means such as

soldering to form an electrically conductive connection

between the mother board and the edge card connector. Each

connector contact further includes an edge card contact

15 portion which is arranged within the card slot in a manner

to abuttingly contact the edge card contact pads to provide

an electrical connection between the edge card and the
mother board.

Edge card connectors are well known in the art.

20 One type of edge card connector is known as a low or zero-

insertion force connector which is particularly suitable

for receiving a single in-line computer memory module,

commonly referred to as a "SIMM" module, to increase the

memory capability of a computer. Such connectors are

25 described in U.S. Patent No. 3,848,952, issued November 19,

1974 and U.S. Patent No. 4,575,172 issued March 11, 1986.

In many of these low or zero insertion force edge card

connectors, the connector contact terminals include two

spaced-apart contact prongs, or arms, having opposing,

30 spaced apart contact end portions. The edge card is

inserted into the opening between the contact arms, contact

pad edge first, and rotated for a predetermined angle until

the edge card engages one or more mechanical latches. The

spacing between the opposing contact arms is such that the
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arnms is such that the contact pads of the edge card do not contact the
contact arns of the connector with any appreciable normal force during

i nsertion of the edge card. Al t hough reliable, this type of zero or

| ow-i nsertion force edge card connector suffers fromcertain inherent

di sadvant ages. Because such connectors require the edge card to be rotated,
t he spaci ng between adj acent connectors and other circuit board
conponents must be sufficient to provide clearance for the insertion and
ro- tation of the edge card. In instancgs where the rotatable edge cards
are positioned. adj acent each other, it may becone necessary to renove one
or nore edge cards to renove a particular edge card. Finally, rotatable
edge cards d:camthd:t) padp becahee ddye caddcds hotatefdtadiatheemtorttaetbot t om

edge of the,GaLdoEnMAleLLNnEXECt BiLR" 6 SIlNg L1 Ahenble silan card

back to its orlglnal on an Ni STrs oca at ‘opposi ng
ends of thedwaing hbwerheo@acpﬂ the aﬁdmeCFantd-ve position. Over tinme and

through cycles of insgithougRndensmmial, & et eC-ofs Ze8Rd 6P GRHAe the
card to warp which then causes a strali h to be upon device |.C |eads

whi ch may rtien fereRepdge card 'I‘Ffé"’%ﬁ‘Ff'e?r t?‘b@f%’f'se§§8mcﬁed’t€dﬁhect or
known is coimmeatent cGgsaadahbagasa " m@&ku;ud Isuadgeoﬁaédteea rryepnctre in

card cont act TSR0 8- B0, BanEEEBR ety ot hn RecarE SR eaE e nova
of the edgeccvameictcsrat taichegtbprputiregit t hmtrdof CDmBOBBDtSormmWom t he
use of SOMEsi¥PecPhntl HA0oFBYHAR! Sl eatibllod "dusheRd! |indapei GANnaRE OF 1S
descrlbed in US- A4 ?O (= EP-A-0 400 378) which issued Novem
rotation of t e edge card. In’ instances where the
rotatable edge cards are positioned adjacent each other, it
may become necessary to remove one or more edge cards to
remove a particular edge card. Finally, rotatable edge
cards tend to warp because the contacts located adjacent
15 ie bottom edge of the card inherently exert a force
tending to rotate the edge card back to its original
position and latch mechanisms located at opposing ends of
the card hold the card in an operative position. Over time
and through cycles of insertion and removal, these forces
20 tend to cause the card to warp which then causes a strain
to be placed upon device I.C. leads which may cause failure
thereof.
The other type of edge card connector known is
commonly referred to as a "push-pull" edge card connector
25 in which the edge card is inserted into the connector by
pushing the edge card contact edge into the connector slot
in a wvertical direction. Removal of the edge card is
attained by pulling it out of the slot or through the use
of some type of urging mechanism. Such a "push-pull" type
30 connector is described in U.S. Patent No. 4,973,270 which
issued November 27, 1990. In such connectors, a plurality
of contacts, or terminals, extend within the connector slot
to provide the required contact surfaces for engagement
when the edge card is inserted. However, certain
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bér 27, 1990. In such connectors, a plurality of contacts, or term nals,
extend within the connector slot to provide the required contact surfaces
“for engagenent when the edge card is inserted. However, certain paraneters
must be met in the construction of such connectors. For exanple, due to the
transl ational insertion and renoval nature of these connectors, it is
desirable to keep the insertion forces low for ease of insertion and to
mnimze the wear on the edge card contact pads and the con- nector
termnals. EP-A-0 443 493 fromwhich cle4 1 starts di scl oses such stanped
contact term nals where- by each contact term nal has a | ead extending
offset to different sides in an alternating manner for providing an

-4- i nter coaraMEtershemustn bige Belit adn t &hei ngpnstugtion efit s6hrd and

each cont actcon@le@tRls.has fryd hedyfhPhd ! UMusPrtH9 LheCOREaRE18EABNWAI Ch
are out vvardl,¥FdefI,ect a- ble. Accor di nglg,ga need exi sts for an (ioslge
e

card connec*TEEF TR RSt BAPRY2 AP E e T eENPFENCARNSIL St att
term nal s didepdsathle tto nkaeportigct bas8ptisong fuheredbylow pdiol osaoé blife
term nalg ar l.ect abl.e, wi t hi - ] i rtl f Lrcuit
card i nt% tﬁgls%%%r%%t %Bg stlépﬁﬁ%%go{w%?\V’ee%zg%rg%g‘o%nﬁ:&%% %ra %@I g%ni%gglt
char act er i z®@disn agdaitimel connectipredgamdmed sconnect or according to the
invention offers signipbiceaalingdyant 206se&Y elexiiRe CORBECIOF S Lifre Sehi-Red
above, and is reliable and coq§§nsates for ir- requl.arities which na¥ occur
in the manufRPPECEOST PRYLRI SRR AN £PTdifsh r&f%ﬁ"@é’ﬁné‘@?‘&ll Fe8tacteduced
wi dt h whi ch teeminad scldispgosgncwiighah secoomneytori hiowditigr cwhiéreipy da on a
pri mary, pri ged s 6l 681 inBLhinars |4k &M ALY AWIH ch2°nBLETRY'

upon insertion of a circuit card into the connector.

Summary of the Invention

The present invention is therefore directed to an

edge card connector which offers significant advantages
15 over the connectors described above, and which is reliable

and which compensates for irregularities which may occur in

the manufacture of edge cards. Such an edge card connector

has a reduced width which permits closer spacing of

secondary printed circuit cards on a primary printed
20 circuit board.

In one principal aspect the present invention
accomplishes these advantages by providing an edge card
connector of the "push-pull" type having an elongated
connector body with a longitudinal edge card receiving slot

25 extending therein. The connector body has a plurality of
contact-receiving cavities which intersect with and open
into the connector body edge card slot. Each of the
contact~receiving cavities contain an individual spring
contact terminal having a generally U-shaped configuration.

30 Each contact terminal has three distinct portions: a tail
portion, a positioning portion which positions the spring
contact into the card slot a predetermined distance, and a

contact portion which includes two opposing contact
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conpl i shes these advantages by providing an edge card connector of the
"push-pull" type having an el on- gated connector body with a | ongitudi nal

* edge .card re- ceiving slot extending therein. The connector body has a
plurality of contact-receiving cavities which intersect with and open into
t he connector body edge card slot. Each of the contact-receiving cavities
contain an indi- vidual spring contact term nal having a generally U
shaped configuration. Each contact term nal has three distinct portions: a
tail portion, a positioning portion whick-positions the spring contact into
the card slot a predeterm ned di stance, and a contact portion which in-

cl udes two opposing contact surfaces, the first contact surface being

di sposed t henstfacssoy dhehd isstonentact sactaser bedag HisposednFheyeoact s

are arrangeg,idyd h:%ecsuc ?&;ﬁ lcARALLC A2 lel, EC ikl '%%f%\é‘ Eb?l%a'c@sa@lre

alternat- ing manner the first contact suftaces of after- nating
contacts exﬁ§ﬁ§q9ﬁ4)%Rm?%%fﬁp%m%ﬁtQFOH?@YfF@ﬂéﬁ?t‘recelVlng cavities

-5- sides g tha c&nﬂ@@ﬁgelb@dxnara{& t &@&f OtRatenghé O ﬁi!:@ﬁ: t bcanetm card
toward the center of t

not her prlnC| f the
present ?nvERETEFeS ﬁg]?&%eﬁé‘at%éﬂ% ﬁ'é’l“tl &ﬁ%&‘]‘da d ]a ;L %hin
met al sheet fixeup rdoif fiker ety estiatesd dfsﬁm@edonnetaof pody,tand thereforeer

tai | portiondy rigiglde nehd WhED' Badal €663 AU NhoG LhCoORRACaGAYI Y

such that the p03|t|on ng porti I'n egra y attac ereto
vertical camlet: evered character, and the contact portion thereof ex-

tﬁnds away fronlthe pqgitb?@kmgrpob&hgalb@uo gg e@&rdogLtheThgrgsgthe of
Lhe COMBEL AGRAR Nk G S Nicee, ey sheLig SRl kil S
card to contadthimhanetakesheeti nbopurlmeud&rch SeterdheU+sbaped contact
portion. The solder tail portion is rigidly held within a
recess adjoining the contact cavity such that the
positioning portion integrally attached thereto has a
15 vertical cantilevered character, and the contact portion
thereof extends away from the positioning portion into the
card slot. The U-shape of the contact portion not only
enhances the spring capability of the contact, but also
presents two opposing contact surfaces for the circuit card
20 to contact when inserted into the card slot. The two
contact surfaces are maintained at different relative
elevations within the card slot such that the first contact
surface protrudes into the card slot above the other
contact surface. Therefore, when the printed circuit card
25 1is inserted into the card slot, one side of the circuit
board contacts the first contact surface and deflects it
partially into the contact-receiving cavity recess, thereby
bringing the second contact surface into contact with an
opposite side of the circuit card. In such an arrangement
30 it has been found that the insertion force of the circuit
board is minimized, therefore leading to easier insertion
of circuit cards into such connectors and to reduce contact
wear. The contact surfaces are also coined to enhance the
reliability of the contacts with the circuit card.
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contact surfaces are maintained at different relative el- evations within
the card slot such that the first contact surface protrudes into the card
" sl ot above the other con- tact surface. Therefore, when the printed circuit
card is inserted into the card slot, one side of the circuit board contacts
the first contact surface and deflects it partially into the
contact-receiving cavity recess, thereby bring- ing the second contact
surface into contact with an op- posite side of the circuit card. In such
an arrangenent it has been found that ng insertion force of the circuit
board is mnimzed, therefore leading to easier insertion of circuit cards
into such connectors and to reduce con- tact wear. The contact surfaces are

al so coined to en- hangestiel raeidta#aﬂ btspeeft bRer ke YPradd én tMitrydritei o f cui t
card. %&Stlllfsgigmh r aspec pr esent |nvent|on the first and

second cont eqN9f PR rFrPH chxt%‘fﬁf‘?ﬂ?%l R yERG: et
slot. The fextséncmopaatﬁ.asuyf anﬂ:a stlee | gaed elothe chhéactirser mamdaaacbove

the second PEE %@‘ s 3iif fggrfeﬁ Qh@ Epﬁtgé#dtémi fj%%wvéftfﬂ)e{ Seldifnd 1 1St

cont act sur hé car he circuit
board cént kentagt $Hﬂf§a§€fl‘é¥:1éhbh Shiengsalt%eséeﬁorﬁﬁd:ohhﬁt@fgnﬁféé"@

further intgjtde Eéﬁéaétobu%'f@c'emdéqu ti/aﬁyt&@t%fcwe Reafgd. The

1 Tt t d d | ot
T | ek rthen | BREnGi EEDLE, BORRS SoREAREE df Lot debitbtian cui

board wi t hilnrirgs cahe sleriond cortmse anﬂfat:berfum;h-m:t simbel sHeartaages of
the presente]yeniion dib! iGagleaarly yngder SRR LPLRNON b GS] %L on Of
rie

the foll owi ng detai escrl SEoN. scrlp ron o e Dr aw ngs
10 contact terminals are dlsposmi in the card slot in an

alternating fashion to thereby provide a nmeans for
centering the circuit board within the card slot.
These and other objects and advantages of the
present invention will be clearly understood through a
15 consideration of the following detailed description.
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In the course of this description, reference will be nmade to the attached

drawi ngs i n which: FIGURE 1 is an expl oded perspective view of an
“inproved edge card connector constructed in ac- cordance with the
principles of the present inven- tion; FIGURE 2 is an el evati onal
view of the edge card connector of Fig. 1 showing an edge card in phan-
tompartially inserted into the card slot; FIGURE 3 is a plan view of

t he edge card connector of Fig. 1; FI GURE 4is a cross-sectional

vi ew of theconnector of Fig. 5, takep along lines 4-4, but with the
cont act term nals renoved fromthe contact-receiving cav- ities;
FIGURE 5 is an enlarged plan view of a portion of t he connect or housing

of Fig. 1 shgwbmgob@anﬂgﬂyaﬁ of th@emqb@qbgg n place within their caV|t|es
FIGURE 6 is a perspecﬁlv% Vi ew, portion oi
Feth t

tl
connect or housi ng of 8nﬁ%ﬁfﬁ? °§K%Qﬁs %jcpfpﬁi°FhoEFf RENEENY A
term nal s i bbepihade; to theEl GtRBcheds drasniogs- dactwhdredl: view simlar to that

of Fig. 4 illustratin aci.t ' 130 4P §é3§ﬂ
contact-receiving cav?t %U%?pt ei%oﬁfrllg%?ghoﬁgﬂs%%%p@ Gl)ﬁl‘:e"g 7s fhe sane
vi ew as Fi gimproNse; ﬁ@gancard RpRecken qqnsmrmt;ﬁd ﬁS’eﬁFéQrﬁﬁpéet wéthard

sl ot; the principles of the preseﬁt lEb@HEEO& is the sanE V|em/as Fig.
8 shomnng t he edge ca&&ﬁ#&g& |nser h& he, conngc% us- g slot
FIGURE 10 is an end v &8n?3c? F¥P RBRL,¥&EYi A Eecﬁ ﬁ%c?%?

Fig. 1, connector of Fig. 1 showing an edge card in phantom

partially inserted into the card slot;
10 FIGURE 3 1is a plan view of the edge card
connector of Fig. 1;

FIGURE 4 1is a cross-sectional view of the
connector of Fig. 5, taken along lines 4-4, but with the
contact terminals removed from the contact-receiving

15 cavities; ' .

FIGURE 5 is an enlarged plan view of a portion of
the connector housing of Fig. 1 showing the contact
terminals in place within their cavities;

FIGURE 6 is a perspective view, in section,

20 showing a portion of the connector housing of the connector
of Fig. 1, without the contact terminals in place;

FIGURE 7 is a cross-sectional view similar to
that of Fig. 4 illustrating a contact terminal in place
within a contact-receiving cavity of the connector housing;

25 FIGURE 8 is the same view as Fig. 7 showing an
edge card initially inserted into the card slot;

FIGURE 9 is the same view as Fig. 8 showing the
edge card further inserted into the connector housing slot;

FIGURE 10 is an end view of a contact terminal

30 used in the connector of Fig. 1;

FIGURE 11 is a perspective view of the contact
terminal of Fig. 10;

FIGURE 12 is a partial sectional side view taken
along line 12-12 of Fig. 5 showing the contact terminals in
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FIGURE 11 is a perspective view of the contact ter- mnal of Fig. 10;
FIGURE 12 is a partial sectional side view taken along Iine 12-12 of Fig. 5
"showing the contact ter- mnals in place within the connector housing; and
FIGURE 13 is a perspective view of a portion of the connector of Fig. 1
showi ng the contact termnal in place within the connector housing.
Detail ed Description of the Invention Fig. 1 illustrates an expl oded
edge card connector, generally indicated at 10, constructed in accordance
with the principles of the present investH on which in- cludes termnals,

i ndi cated generally at 50, and a latch- ing/eject |ever, indicated
generally at 200, shown with a mating edge card, indicated generally at
100. As shomdacehwitbgs thedcgﬁﬁebsorehehsédgwﬁahﬁn card slot 18 of the
connect or 10, ‘The edgpregrg 190,404 BR-CORANNORAY RAH Pdee i 68 2

substrate 102 and a plura |ty o trical contact pads 104 aligped

al ong a nar §PRalCHRNGSRFs F RS- e&géh?é‘f’d‘gloy’%nﬂ°85ﬁﬁ§ctt€&"‘i’6‘%1| et®rical
traces (notp3heenyienifarthe tbAneatdrl1NBusihg.edge card has contact pads
104 on both sides thereof that are elec- trically connected to one anot her
to provide redundant contact surfaces which inproves the reliability of the
edge card/el ectrical connector interconnection. Edge 106 is designated for
insertion into the card slot 18 of the connector 10, as described bel ow
The edge card 100 may further include a neans for polarizing the card 100
properly within the connector 10 in the formof a polarizing notch 108
which interacts with projection 250
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to prevent a card 100 from being rotated 1800 and in- serted into the card
slot 18. The card 100 may further include one or nore openings 110, 112
whi ch are de- signed to receive, engagenent neans such as protrud- ing
bosses, when the edge card 100 is inserted into place within the card sl ot
18. The edge card 100 may al so include a slot 109 that interacts with a
| i ke config- ured projection 252 in card slot 18 to center the edge card
100 longitudinally so that the contact pads 104 thereof are aligned with
their respective contact ternm - nals 50-9Fhe edge card 100 may have nounted
thereon a plurality of electronic conponents such as integrated circuits,
or menory mogul es, A shown in Fig. 1, the connector 10
sate E 8+LR¥EBERGpor ti on, i ndi cat ed
generally at 12, wh| chFegt ends heltlnfsa:rattm:s opoSi egpebdefior iedees ldawxdd 16.
The connecto ude ga o) nel ex nds
| ongi t udi - ng?ﬁ gg?kéena?ﬁgrgifg iﬁ@lé% p%rt%%ngﬁq <Tg%§?ﬁ2 Ggann%
i s general | yaEEPFﬁEBCBy Wit s?ﬁ%earapailﬂ@énrmfctbhe hwgsn@tsummtsom

17" and lajlCOm‘lﬂéhloﬁ.f\h?ﬁ&éggt&ﬁ@ﬁai@ iﬁagca@é?T&@nétéifwléig 3d falx?d %ffe
en- era a el ,to eac g conpect or sin is formed from
gn |nsulath ﬁﬁ#épgéﬁ IBG qﬁﬁﬁﬁént+%£h?a brdcgener ti AP8ct i Thewn

ol di ng. v%enlvhgwe@at1ngw£dgexnardu11ﬁa:paﬂéd géneﬁammychur1MMusings

si deval | s 1Tenddn 26fleldR0L dibd WA b o2-0809CEL HiehgRcdapanlige. 43t on to

the connect of "houSi R seen in e connector -
housi ng 12 |FEPU‘6%§“9°E‘PEH&‘P1 tFl’kﬁ edggt gardr é@elmayﬁgbe,mmvmtmn@h in
SOCIatediMﬂthathﬁe?arﬂaﬁhﬁﬁ 18 Easbteare! ¥10nC! Wi an §wperky eG&§S 28
or 28 at ong, en t he

e are neraII orjie
transver sel y$tg¢ ﬁécéi ﬁ°nﬁgFg1§a¥ﬁ %béeaﬁﬁggﬁgeagP @¥ rim? dge
connect or oplopost Mthe retigwrdardnd 004andbcofhegted) tdhelectnt i¢cas races

(not shown) on or in the card 100. The edge card has

contact pads 104 on both sides thereof that are
15 electrically connected to one another to provide redundant
contact surfaces which improves the reliability of the edge
card/electrical connector interconnection. Edge 106 is
designated for insertion into the card slot 18 of the
connector 10, as described below. The edge card 100 may
20 further include a means for polarizing the card 100
properly within the connector 10 in the form of a
polarizing notch 108 which interacts with projection 250 to
prevent a card 100 from being rotated 180° and inserted
into the card slot 18. The card 100 may further include
25 one or more openings 110, 112 which are designed to
receive, engagement means such as protruding bosses, when
the edge card 100 is inserted into place within the card
slot 18. The edge card 100 may also include a slot 109
that interacts with a like configured projection 252 in
30 card slot 18 to center the edge card 100 longitudinally so
that the contact pads 104 thereof are aligned with their
respective contact terminals 50. The edge card 100 may
have mounted thereon a plurality of electronic components
such as integrated circuits, or memory modules (not shown).
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arranged in an alternating fashion such that the en- |arged recess 28 or
28" of each cavity is on the opposite side of card slot 18 when conpared to
‘the enlarged re- cesses 28', 28 of its adjacent cavities 24. In this
regard, throughout this detailed description, a reference _nuner- al having
aprime will refer to an elenent |ocated on one side of the connector
housi ng | ongitudinal centerline (Jerr] (Fig. 3) which has a correspondi ng
el enent | ocated on the opposite side of the centerline. The cavities 24 are
separated from each other in a predeterdigied spacing or pitch by a
plurality of partition walls 26, 26" (Figs. 5, 6). The partitions 26, 26
serve to define interior surfaces 27, 27" of the housing sidewalls 17, 17
which in turn, define?Asashonotin&ig. 1,Thhe rm@nmum' Riogdncduded An each

cavity 24 e@@%ﬁ&%ﬁ&dfwanﬁéétGPH%aaf) St AN fﬁgr7o€€% 2nd ;188 hleagr 19

to define a space which receives, at l'east a E)ort o e cont act t er m nal
50. Each ca®®Prad1ly 3t deruddsichh extendsybetyeepnitie expregindowndar dl y

thlrjough thepurrmcﬁ&c}mr ahausisng 'mi?aé&xrié@@ér 1o i R bW éléﬂﬁ&%dcel ves
a base o rotai ort of . t ct . ter- The aperture
32 retarhs NS o ta A o SO S o< ERDGST APBHALOPLRa MY ER R Roavi ©
24 as furth@thedeQBPOSedgbeﬂmiN mrlhmaﬁerm;:e 16a F| g:helZchEanhlcawat)isM

further has qarieiaigal diedEChnes o0ka” SpL-RELaRSan Qluiscess HOGLIAL 28

Each recess 28 as w _d reater
contact caviStieral lﬁecle"/s/s b’ rﬂdaﬁ#s%ona%tarshpgmng faPPEWaP . pdFigen 29

(Fig. 6) Thi)s wilek hs tlaéd 1 Est nal dehi nase agdiddra Of S%:&Pa!\@MStéoea%Q

(Fi gs. 10 6% t the |§éerfage of each%recess 28 an associ ated cavity
24 (Fig. 6), é" purpos€ of MAPEROF s RRPFP A Ped ? n i %m%?et &FC™e RBw,
Tur ni ng nowl@p@dlahwal |yaterfaly. by eaciomwﬂss:m prbeads,f_rsammbase t he
sol der tail j3RQIkdld H1c3R.eXwHedNds Wil ¥rbBEoUARL ARG Fdgual) 17" A

| ower wal |
the connector housing sidewalls 17, 17' and floor 19 impart

a general U-shaped configuration to the connector housing

15 12.
As best seen in Figs. 5-8, the connector housing
12 includes a plurality of contact-receiving cavities 24
associated with the card slot 18. Each cavity includes an
enlarged recess 28 or 28' at 'one end thereof. The cavities
20 24 are generally oriented transversely to the channel 18 in
side-by side order between the connector opposing end
portions 14, 16. (Fig. 5) The cavities 24 are arranged in
an alternating fashion such that the enlarged recess 28 or
28' of each cavity is on the opposite side of card slot 18
25 when compared to the enlarged recesses 28', 28 of its
adjacent cavities 24. In this regard, throughout this
detailed description, a reference numeral having a prime
will refer to an element located on one side of the
connector housing longitudinal centerline C, (Fig. 3) which
30 has a corresponding element located on the opposite side of
the centerline. The cavities 24 are separated from each
other in a predetermined spacing or pitch by a plurality of
partition walls 26, 26' (Figs. 5, 6). The partitions 2s,
26' serve to define interior surfaces 27, 27' of the
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33" of the recess 28 extends upwardly fromthe aperture

- 10 - 32" at a slight angle and defines an inclined ranp of the recess

- 28'. The ranped wall 33" extends for a preselect- ed distance and
termnates in vertical endwall 36'. The lateral extent D2 of the recess,
which is the distance be- tween the stop wall 30" and the endwall 36
preferably permts novenent therein of a portion 54 of the contact term nal
50. Ranp 33' is inclined to guide the solder tail 52 into aperture 32
during loading of the term nals 50 intajyhe housing 12, such | oading
occurring fromthe top of housing 12. In addition, ranp-33" nmay act as a
stop surface during the deflection of the termnal 50. The cav- ities 24,

t he recessehod®indB'siatewalies ousi 1y sildibotal 113 fudrn l78effiyei nakddelskant er s
whi ch serve,tgo guide the termnal tail portion 52 into the housing
apertures 32}'32'. As shown in Figs. 10 and 11, the contact termninal 50
is formed froma singTEHeE BeWr &0atFiggy Hhiand| de- egchcaFayievnddcti ve

metal, such 3&hRis/! itRIRORBRY S6nREOEPROLiRERRAas QME, O 7MDIEndOkhieONs Of
the contact term nal Ggy Hgfglated wi th an oxidation-resistant. na- teri al
t

such as Yol F49®% nmpfo BfdRt SPACE tWatehi FeRRIVSS nRfhal 1 e tai
portion 52 extrandm whvetltk ycantatct termadgnall $oj.0i rExtH ocavieyezal hiso
vertical, canti,l evered posiiioning,pokt.i on (che | kS . grally
Vol ned by o s Fhospebhick"gal sk SEIHS haaueatily thrlbR
portion 56. thee ainreteni hopsingod252and GHREN ed®t o0 ditmgrPentupei Adry

circuit boak@del VEROW BREGEHr soladbe theNMghdie iRASi43 0pF NEneOEbheAcR4
extends_up- wardly fromthe solder tail portiq at a relatlvelﬁaghde
g

n 5
reinfort®d &HEERWBRIWFCch TRE RAREFTHES0RE SRTAIPE gBF-°RBFBF§ term
bar bs 62 whisoh iar earadiapearfdxerarwafict within the cavity 24 as further

described below with reference to Fig. 12. Each cavity 24
further has a vertically defined enlarged extension or
recess portion 28. Each recess 28 has a width W, which is
15 greater than the width W, of the contact cavity 24. Recess
28 may also have a slightly narrower portion 29 (Fig. 12).
This width differential defines a pair of stop walls 30,
30' (Figs. 4, 6) at the interface of each recess 28 and its
associated cavity 24 (Fig. 6), the purpose of which is

20 explained in greater detail below. '
Turning now specifically to Fig. 4, each recess
28' extends from above the solder tail aperture 32' and
extends upwardly through the sidewall 17'. A lower wall
33' of the recess 28' extends upwardly from the aperture 32
25 at a slight angle and defines an inclined ramp of the
recess 28'. The ramped wall 33' extends for a preselected
distance and terminates in vertical endwall 3s6. The
lateral extent D, of the recess, which is the distance
between the stop wall 30! and the endwall 36' preferably
30 permits movement therein of a portion 54 of the contact
terminal 50. Ramp 33' is inclined to guide the solder tail
52 into aperture 32' during loading of the terminals 50
into the housing 12, such loading occurring from the top of
housing 12. In addition, ramp 33' may act as a stop
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surfaces 64 of the apertures 32 in an interference fit after insertion of
the contact elenment 50 into the cavity 24. (Fig. 12) The reinforced area 60
- preferably includes an enbossnent 61 di sposed therewithin. The enboss- nent
61 serves to increase the section nodulus of this area of the term nal 50,

t hereby increasing the stiffness of this area to increase tte
resi stance thereof to stresses inparted during insertion of the termnal 50
into the cav- ity 24. The term nal positioning portion 54 extends

gener- ally vertically within the receis 28 when inserted into the contact
cavity 24. Because of the lateral exte D2 of recess 28, the posi tioning
portion 54 is able to deflect within the recess 28 when a circuit card 100

(s insertedyf Bhaot heulaldl hot alf:oLEIBR & Ohe The-AO3IdY 0BbNO PRRLI ON 54
has an increased width ere the posifioning portion .and transition
porti on 55CarVetigfned. tBreIRgesaaR8deRBieandnbherpeeingnsidgwalbstrom

the positi oni ngwp'orma?i Ohdrhdel Nea8mBeSECGIHIBIS Bérve8 €vJauddenethecess

shoul der Ifs.30 t Jmt the novenment of the contact ternminal 50_into the
m%% ﬁg%ﬁﬁéer ¥ IH a?ﬁ

card sl ot T8TH4PA RO Y Phe MEoc fite cBPHS1BE RS “HETa? A’ sl ot

18. Thé i nB2faction be- tween projections 67, 68 and stop walls 30 limts

the ex- tent to which.t first, URRe cont S 7 -t rudes
into the channel 18 3 %ﬁ%@#aﬁéi%ﬁqif ﬁ@ﬁ%@g ?Eéa%%§s€%$€$§§'%?Pé?ﬁ%%ing t he
same with Pfe bot tiormedyefIoR o @ingie cheeti00f |Fedativedy prlvirctions

67, 68 coubleberisgilyocohr8hetsive NRet£1 M Hd@kn s UbeAPR] NEh SHBWeAesrwal | s
he tra€3|t#on gortlon 55 of the contact term pal 50 extends
DBRTaPFY"

30. T
gener al | y RBPFPBRF3 Bt war AP§ 1DMPERE PRI ELPRBNiFy FBRL i TP EECTn a

cant i l@ver tdrminadrmay e plated with an oxidation-resistant material
such as gold to improve the conductivity thereof. The
termingl solder tail portion 52 extends upwardly and is
integrally joined to a generally vertical, cantilevered
positioning portion 54 which, in turn, is integrally joined

15 by a dgenerally horizontal transition portion 55 to a
contact portion 56. The solder tail portion 52 is adapted
to engage the primary circuit board in known manner.

The terminal positioning portion 54 extends
upwardly from the solder tail portion 52 at a relatively

20 wide reinforced area 60 which may include one or more
outwardly extending barbs 62 which are adapted to engage
surfaces 64 of the apertures 32 in an interference fit
after insertion of the contact element 50 into the cavity
24. (Fig. 12) The reinforced area 60 preferably includes

25 an embossment 61 disposed therewithin. The embossment 61
serves to increase the section modulus of this area of the
terminal 50, thereby increasing the stiffness of this area
to increase the resistance thereof to stresses imparted
during insertion of the terminal 50 into the cavity 24.

30 The terminal positioning portion 54 extends
generally vertically within the recess 28 when inserted
into the contact cavity 24. Because of the lateral extent
D, of recess 28, the positioning portion 54 is able to
deflect within the recess 28 when a circuit card 100 is
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tion portion 55 connects the contact portion 56 to posi- tioning portion
54. The contact portion 56 is forned, after stanping, into a general
 U-shape in which the U portion thereof has two opposing contact arnms 70, 71
di sposed on opposite sides thereof with bight 74 therebetween. The contact
arms 70, 71 include contact surfaces 72, 73 on their protruding surfaces
whi ch are fornmed by coining. Coi ni ng changes the cross-sectional
profile of the contact surfaces froma flat planar surface to a relatively
curved surface having a raised central_pprtion. The

- 12 - raised, central portion provides a contact surface having a reduced
area as conpared to a flat surface. A curved contact surface requires | ess

contact forigsépteadeini®r il @aHEBClsllorr MmBal $Pige.exe|t @) desimed,
predeter- m ned ggessure a ai nst_ t he cont act pads e,ﬂ04 ocf1 t he, card Jrgo The
dfh

openi ng 76 %‘F\% BEY REA F‘SHeC?"‘s FFefmt 97 B ¥R &?g Sird 100
that is to pesintenirng poxtvidmé L amdettrensitiensportienl 85tawsn finest h ar ns

10T ogn tyerend vranate PRIJBCR.SOT AT e S IR 8772 o SeaBA, gl act

pads 104 of edge card first  contact arm 70 extends fromthe
transit Pon WWWB’BQ aRBTELPPe S 4dowTTRESH yPERAHCERAINE r 6ivt 198 \RIFITR

centerline ﬁ@rfécé&gsh&mérthelmardoslt@t 11&idl ene dveafeite@edadi us
until it reaches % t 74 %$|ch | tercqﬂiggts t he fi,st cont ct arm 70
Cons

with the set3REP H‘aJar 7’1ntG|' R TR A& WmANA 10 °p-
wardly fronefhéhs ghireditindartandoy iowar dheenterfi neldy ens). unt'li'he

reachi ng_enthe8ralt £n | BE0uCURY B3 ULMaLHLY &7 Onagegﬁgrgteg @aqnid -3gThe two
contact arns 70 I ne an e ge-car rece|V|n openi n 6 between them

(Fig. 30) Thimitpekhag exFantcreasEBiFh e HEFidhm (HE SBRERet contact

surface 72 protrudes into the channel 18 to substantially
reduce the possibility of stubbing the same with the bottom
edge 106 of circuit card 100. If desired, projections 67,
68 could be used to preload the terminal 50 up against
15 shoulder walls 30.
The transition portion 55 of the contact terminal
50 extends generally horizontally outwardly from the
positioning portion 54 in a cantilevered manner. The
transition portion 55 connects the contact portion 56 to
20 positioning portion 54. The contact portion 56 is formed,
after stamping, into a general U-shape in which the U-
portion thereof has two opposing contact arms 70, 71
disposed on opposite sides thereof with bight 74
therebetween. The contact arms 70, 71 include contact
25 surfaces 72, 73 on their protruding surfaces which are
formed by coining.
Coining changes the cross-sectional profile of
the contact surfaces from a flat planar surface to a
relatively curved surface having a raised central portion.
30 The raised, central portion provides a contact surface
having a reduced area as compared to a flat surface. A
curved contact surface requires less contact force in order
for the contact terminal 50 to exert a desired,
predetermined pressure agalnst the contact pads 104 of the
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surfaces 72, 73 down to the bight 74 and assists in im parting the
preferred spring characteristics to the con- tact portion 56 which ensures
-a reliable electrical con- nection between the term nal 50 and the edge
contact pads 104 of the circuit card 100. Cont act surfaces 72, 73 are
at different heights rel- ative to the top of the housing 12 prior to

I nsertion of an edge card to stagger the deflection forces and thus re-
duce the peak insertion force. As best seen in Fig. 7, a portion of the
free end 58 of the term nal 50 extends bgg_neath the | edge portion 39 when
the contact termnal 50 is in an unmated, or undeflected, position. This
prevents the bottom edge 106 of the card 100 from stubbing the free end 58
of the seconcar@ntaot arThe2opbhihgCgEl slbubdebeéhdimensicmeddlsmallexr

- 13 - e , the_sal.der Isl I [ - i{n the
cont act cavi?%gﬁpg$§ug£&§€ 85 ?Fsggﬁéagéédnéﬁp %%%%E%ébt%tﬁg%.fﬁ%gfﬁéé. The
posi ti oni ng Pokeithe onactels treenispxlel gefilelritdionhefcbathcareavi®y Tecess

28 (Fig. 7),aNdi £Rus08L84t coHELAECBetdeechd cONERREY ISRkFalded car,d A dnd8.
The distance that the first contact arm 70 extends into the card slot 18 is

linmted By tFRAERGRR2ARehe4 off t HRe fFact2E enent positioni ng shoul ders
67, 68 with the connectioe hpisstg coiesst Shotth deT0 Weekiserddls fromki Qshe 7-9

illustrate . |n def | [ f_t t ' om an
undeflectedb%§%T%$€%S%r$S£8?L?o§%ngéét?gﬁggf ?%g%@g%gﬁ%bds#ﬂ%ﬁﬁb%gggéﬁd
sl ot 18 (Fi gthg) vegtaigailniqanfiexddinee®ed(igsi t 8dn okhekhe t Rardarsd ats Ir -

tially i nsergf&l%ntao PrEs st sd 0badBubFivht8) 10 LML Ll bidakl eff ed
position where, the card 100 is fully inserted into the card slot 18. (Fig.
9) Wien18n evbtgzecléa,adxtﬁ;@qrgnects thé first contact arm 70 with the :

second contact arm 71. The second contact arm 71 extends
upwardly from the bight 74 and inwardly toward centerline
C, until reaching end 58 which then curves outwardly from
centerline C,. The two contact arms 70, 71 define an edge

15 card receiving opening 76 between them. (Fig. 10) This
opening 76 increases in width from the contact surfaces 72,
73 down to the bight 74 and assists in imparting the
preferred spring characteristics to the contact portion 56
which ensures a reliable electrical connection between the

20 terminal 50 and the edge contact pads 104 of the circuit
card 100.

Contact surfaces 72, 73 are at different heights
relative to the top of the housing 12 prior to insertion of
an edge card to stagger the deflection forces and thus

25 reduce the peak insertion force. As best seen in Fig. 7,
a portion of the free end 58 of the terminal 50 extends
beneath the ledge portion 39 when the contact terminal 50
is in an unmated, or undeflected, position. This prevents
the bottom edge 106 of the card 100 from stubbing the free

30 end 58 of the second contact arm 72 which could damage the
terminal 50.

When assembled, the solder tail portion 52 is
anchored in the contact cavity aperture 32 by its
engagement barbs 62 (Figs. 11, 12). The positioning
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I nserted into the card slot 18 as shown in Fig. 8, the mar- ginal edge 106
havi ng the contact pads 104 slidingly en- gages the curved contact surface
72 of the first contact arm 70. The contact term nal positioning portion 54
is free to nove within the connector housing recess 28 and defl ects away

fromthe card slot centerline CJerr] within the recess 28',

such that it

partially pivots relative to the tail portion 52 about the reinforced area
60. This deflec- tion urges U shaped contact portion 56 to the right as
viewed in Fig. 8 to force the second conjgct arm 71 fur- ther into the card
slot 18. Further insertion of the edge card 100 into the connector body
channel 18 causes the contact arns 71 to deflect outwardly away from
center- |inep6ketish anw ageéﬁagiah&hﬁcaamyuﬁlﬁﬁmnedge<nﬁnta£@ aavihe

cont act pad Lons ther of . V|rtu N C i cs
of the contaggchﬁs 78 e c% % 583?3@% %& ces %E? aéér%gg%ﬁé
apply a deS|nauonbhﬁabardrséOtolsheThdgélsaaUCQODhaﬁethénﬁir§§sPPn§ﬁth
portion 54 ansg MPIdgednddl ehib HE Cclfla! Bkl Il 1sCAGIAA M Elie

conbines with the norm or ces

ter- mnal, contact arns 7 71 to

bi as theE%aangéﬁﬁWBth%f the contact element p051tlon1n945hogéﬁpg§ 8?'Card
sl ot 18. Becasswieh the abhfAkgabinHoQkiag- reakbssnshbullaercaalliseso24 and

t hus the contact term pals 50 er el he tu
' g 9%0 4r§cc62ﬁ5§§¥%£ tﬂ%fﬂcar % mhléﬁIare marped

term nals, the connect may "a Circy

or bowed appfiegilsetéby ©f2%hemdondacthderarinalerdq ner@p ean] undedeatagly, a
circuit card Béﬂ:%n E—%Qetw g %xlt*l%na%%v Q:r@%‘dfc?eibé 0} RE8NERe WehEqat end

h the connector

cont act *%r nSASE ?56 Eig

to flatten out when op er%% mat e

Because t he

10,
&P A inditied 98 186E8dsRosA tire WBRFPgERSt i on

wi thi n housi Bgr&2ist barevanaly! iwsdiited inte hmisirdeyide 28 gFbyl ap
to a completely deflected position where the card 100 is

15

20

25

30

fully inserted into the card slot 18. (Fig. 9) When an
edge card 100 is inserted into the card slot 18 as shown in
Fig. 8, the marginal edge 106 having the contact pads 104
slidingly engages the curved contact surface 72 of the
first contact arm 70. The contact terminal positioning
portion 54 is free to move within the connector housing
recess 28' and deflects away from the card slot centerline
C, within the recess 28', such that it partially pivots
relative to the tail portion 52 about the reinforced area
60. This deflection urges U-shaped contact portion 56 to
the right as viewed in Fig. 8 to force the second contact
arm 71 further into the card slot 18. Further insertion of
the edge card 100 into the connector body channel 18 causes
the contact arms 71 to deflect outwardly away from
centerline C, and appropriately contact the edge card 100 at
the contact pad portions 104 thereof. By virtue of the
spring characteristics of the contact arms 70, 71, the
coined contact surfaces 72, 73 react to apply a desired
normal force to the edge card 100. Terminal positioning
portion 54 also exerts a lateral force on the circuit card
100, which combines with the normal forces of the terminal
contact arms 70, 71 to bias the card toward the center of
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5.0 mm This reduced spaci ng advant ageously pernmts the connector 10 to be
used with SI Mk, or other nod- ules, having relatively thin chips thereon,
“thereby free- ing up space for other circuit conponents on the prinmary
circuit board. Connectors constructed in accordance with the present

i nvention thus permt a reduction in spacing of adjacent connectors on the
not her board of fromover 7.0 nmto approximtely 5.08 mm Si nce the
contact arns 70, 71 are forned fromthe same single piece of sheet netal
and contact pads 104 of the edge card thgi_are laterally aligned are

el ectrically connected, a redundant contact systemis achi eved when an edge

card is mated with the connector 10. Returning to Fig. 1, the connector
10 may al so ¢awdcklde asl.at Bdejend GECHRAI amt:ZQQalelmqt aiﬂnérmawgrgego@flc aam
end 16 of t o) S e Iat ct_nec i.ncl udes
a latch rrenbh%rlg gés g%jaén f%rr?urrse 'L%chs vc\f?eléq?errd'fﬁrba " The

| at ch menberand2thsg héﬁﬁlb@tmeéanMgfv@hel¢armam@dﬁs|¢ME:gmhnentbnﬁlahe
connect or qﬁeyylac@émﬁoab%et d?ﬂfbﬁ% &\5&&&_@ KL BRAS AT PL0 4 NE C%mﬁéé or

body extensi ons 206, ost or centering and supporting the
mechani s 20%9%?%&3%%3&%5)%&%@@% foec ceBkerdanerfy, ATrondimdivenber
202 can be ratatedubet vaead egaemr@dvmeb fd Cieeh DRStheOabokRr Aedertitea

appl i cat i on o) L0k L 113,20 18 £hOLRM 8L TBpual Ly, My pul aieble por-

i ncl udes t wo-engzepemestonr . 216, 218 extending upwardly in a cantilevered
manner from respectiveghanesdeaher Eo%%gctza:}efn{lrpalsp?&egsae‘?:g}nped and

relat|onsh| ach engagenent arm 2
[¥or él because of 1ts conflguratlon within housing 12,

the overall width of the housing may be as small as 5.0 mm.
This reduced spacing advantageously permits the connector
10 to be used with SIMMs, or other modules, having
relatively thin chips thereon, thereby freeing up space for

15 other circuit components on the primary circuit board.
Connectors constructed in accordance with the present
invention thus permit a reduction in spacing of adjacent
connectors on the mother board of from over 7.0 mm to
approximately 5.08 mm.

20 Since the contact arms 70, 71 are formed from the
same single piece of sheet metal and contact pads 104 of
the edge card that are laterally aligned are electrically
connected, a redundant contact system is achieved when an
edge card is mated with the connector 10.

25 Returning to Fig. 1, the connector 10 may also
include a latch/eject mechanism 200 pivotally mounted at an
end 16 of the connector housing 12. The latch/eject
mechanism 200 includes a latch member 202 stamped and
formed, as shown, from a metal blank. The latch member 202

30 is held between two vertical extensions 206, 207 of the
connector body 12 by a pivot pin 208 which extends through
the connector body extensions 206, 207. A post 210 for
centering and supporting the mechanism 200 may be located
between the extensions 206, 207. Latch member 202 can be
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218 is provided with inwardly projecting, generally trian- gularly shaped
bosses 219 which engage simlarly po- sitioned opening 112 on the edge card
- 100. When viewed in end profile, the engagenent arns 216, 218 extend
slightly inwardly toward each other and then out- wardly to define |ead-in
portions 222, 223 which permt, because of their slope, an edge card 100 to
be inserted into the nmechani sm 200 when the latch/eject nmecha- nismis in
either a latched or ejected orientation. A hol e 256 is adjacent the

| ower edge of boss 219. A pair of outwardly projecting bunps 258 are al so
pro- vided on |leg 204 that interact wi THh’Fecesses 260 con- tained in
housi ng extensi ons 206, 207 to retain the latch nenber in a | ateral

position. Final | | b S [tEkO . e ers
D00, | 291 1 o royetes BRI < PHtee Yond (L RECHLA IRES; BEGNETEnbBAEN TRRRE S,
the card. 2PPM&ERTHPRdPE LOFa stpodihg oken iar chatsemoroflomanyadp¥ | at ch

menber is imahﬁ@dyauaymé|yy3ﬁﬂdy1gshqsses 219 extend into hole 112 in the
card. Hol e 256 create% a gegﬁballé abraﬁt edge at the |lower portion of boss
219. As a result, the Bfgd2tfilePPBPEE 297 HARHIFRY L RHFGEMEH LTS | f

t he car d5i s 2at, ergat8e cexttrerstl e et dity | in t dechat & hevepbar mafAfers firomi t S

| at ched posi.t.i ; hOt At i er t rgs | 1€
posi tion, tk%gg%fﬁEBQQG Sggbgggh%%%gcﬁgggkt %%gthgﬁﬁa%ip%%gfgglg%ggFtion
254 begi ns Freledicaship-de Eagh ze@agiemesite aum @hbech dfusks pravided 218

to spread apdth tDNGaBafy ‘\HrdFEtGhRAr 2geRel Q1R Nidi 1) ELR, t @hABea DY
the | ower abrupt e%gs o&éboss 219 and e]j ect card, 100. At, 't he _gpposite
end 14 of hOISERS £2° VROCRIGNIRGR ST LA LY BIRS Vukpned PR8N 1dgwlPdl y i n
a spacewb apahe retigeéi crmid p 1o® .def iWwteermn vddgedatd eshdy pofild? ther -

engagement arms 216, 218 extend slightly inwardly toward
each other and then outwardly to define lead-in portions
222, 223 which permit, because of their slope, an edge card
100 to be inserted into the mechanism 200 when the

15 1latch/eject mechanism is in either a latched or ejected
orientation.

A hole 256 is adjacent the lower edge of boss
219. A pair of outwardly projecting bumps 258 are also
‘provided on leg 204 that interact with recesses 260

20 contained in housing extensions 206, 207 to retain the
latch member in a lateral position. = Finally, ejection
ledge 262 is positioned between base members 220, 221 to
engage the lower surface 106 of edge card 100 when ejecting
the card.

25 When an edge card is positioned in connector 10
and the latch member is in its latched position, bosses 219
extend into hole 112 in the card. Hole 256 creates a
generally abrupt edge at the lower portion of boss 219. As
a result, the edge interferes with the lower edge of hole

30 112 if the card is attempted to be removed while the latch
member 202 is in its latched position. Upon rotating latch
member 202 towards its ejected position, the corner 264 of
boss 219 closest to the manipulatable portion 254 begins to
contact side edge 266 of hole 112 which causes arms 216,
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- 16 - ebetween. The extensions 240, 241 preferably each in- clude a
downwardly sl oped ranp 244 which directs the edge card 100 into proper
orientation for insertion into the connector channel 18. Extensions 240,
241 may fur- ther include bosses 246 extending therefrominto the en- try
sl ot 242 between themthat project into openings 110 when the card 100 is

I nserted into housing 12. It will be seen that while certain

enbodi ments of the present invention have been shown and described, it wll
be obvious to those skilled in the art that changes and nDdlflcatlons may
be made therein w thout departing fromt&he scope of the invention, as

defi ned |n the ap- pended cl ai ns. - 17 -

Cl ai s ectric conn or OVIdIn n electri: cal
connect i on @gtgge%p’é %?Lﬁpaaﬁ 3’ (?& d') §aran %’lgﬂ) PSH’“éEcP?%ﬁit card
(102) geneﬂaﬂlyoadpasehy the lowedgabtﬁﬁﬁ)ed@ereﬁfbasd 219l andl ejgcbf board
contacts SOCIFCUII board, .said circuit card (102) being gen-

erally planar an haV|ng first and second faces, said

the opposite end 14 of hou51ng 12, two

5 additional extensions 240, 241 extend upwardly in a spaced-

apart relationship to define an edge card entry slot 242

therebetween. The extensions 240, 241 preferably each

include a downwardly sloped ramp 244 which directs the edge

card 100 into proper orientation for insertion into the

10 connector channel 18. Extensions 240, 241 may further

include bosses 246 extending therefrom into the entry slot

242 between them that project into openings 110 when the

card 100 is inserted into housing 12.

It will be seen that while certain embodiments of

15 the present invention have been shown and described, it

will be obvious to those skilled in the art that changes

and modifications may be made therein without departing
from the true spirit and scope of the invention.
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first and second faces each having a row of card contacts (104)

generally parallel to and adj acent sai d edge (106), one card contact
(104) of each row being laterally aligned with and electrically
connect - ed to a card contact (104) of the other row to estab- l'ish

a pair of aligned contact pads, said connector (10) inclading an
I nsul ative housing (12) having a | ower face for podShhisiSbevt B BaghjRapl

(18) therein for receiving said edge (196) of said cir-

(7]
said circuit board, an upper face having an el ongat eﬁwﬁgnj m!gul!
(102), and a plurality of contact-receiving cavities | ong

the card slot (18) and in communi cation therewith, said card slot (18)

havi ng

formed resiliently deflectable contact term nal

gladmgi t udi nal centerline (Cerr]), a stanped and

(50) positioned in each of

sai d contact-receivi ng cavities (24), each contact termnal (50) having a

tail portion (52) for

el ecf ca@By fAGchEdFR caFPYNLFERY corlddbt - FRY said

contact tergrdaiding) ahnd eQRRtefidaNe dMMHSEIUH Bdtwedn sl gheratity bgard,

said tail

tion (5 ing of fset from.the.longitudinal centerl]
(Gerr)) of Ce5A EPRRbated SR (98) A aRAZERLE COMhot L& RAREEP80Y bei ng

positiorfed mdjssietitcam asige eCE06) ngtharebfean?4) pluntality sfi Hoazdl
porti ons. ( S2bnihtd) AGAN'a CoNbaGli CbBh0A) S 420 UikhAR ! aned

on opposite sides of £ i tudi na . |ne(l err an
term - nal ESOPrRIdYh&lanan it RrYiErdl Fyretspafde $aGG
portion (56kifet e aedond Feldes @icH atdvitafisa ofownes OfaBai dopthatesof

said | ong cehter

)

contact pad%ioi?‘%enerally parallel to and adjacent said edge, one

10
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L

card contact of each row being laterally aligned with and
electrically connected to a card contact of the other row
to establish a pair of aligned contact pads, said connector
including an insulative housing (12) having a lower face
for positioning adjacent said circuit board, an upper face
having an elongated card slot (18) therein for receiving
said edge of said circuit card, and a plurality of contact-
receiving cavities (24) spaced along the card slot and in
communication therewith, said card slot having a
longitudinal centerline (C,), a stamped and formed
resiliently deflectable contact terminal (50) positioned in
each of said contact-receiving cavities, each contact
terminal having a width in a direction parallel to the
longitudinal centerline of said card slot substantially
greater than the thickness of the material from which it is
formed, and each contact terminal further having a tail
portion (52) for electrically and mechanically
interconnecting said contact terminal to one of the board
contacts of said circuit board, and a generally U-shaped
circuit card receiving portion (56) for contacting both
contact pads of one of said pairs of contact pads, said
generally U-shaped card-receiving portion having first and
second resilient arms (70, 71) with contact portions (72,
73) thereon for slidingly engaging said contact pads when

gg%g&nately

each’, ¢ont act
i§ageFd Faddi ving



general ly U shaped card-receiving portion (56) having first and second
resilient arms (70, 71) with contact portions—72;,~73)—thereon for
‘slidingly en- gaging said contact padghmﬂhnuﬁandm pdt card (102) is

inserted into said card slot (18), char lu mmnmhat__g _ said
whi ch interconnects said tail portion id circuit

card-receiv- ing portion (56), the term nal positioning portion
(54) extending fromsaid tail portion (g%? in a cantil evered manner
r

contact termnals (50) each have a ter

and said circuit card re- cei ving

term -

termnal POIPNAGRAY ! QdPdis inddtidddl {HUY Jaage! }eggdby SASCEsS

(28) associ -

terninal po$i har&Ghay 1589 iigh ¥8B: bei ng novabl e mnthln sai d recess

(28) upon i
(18)

stanped and formed swﬁ?ﬁ

nal positioning portion (54) in a cantilevered manner,
ated wth sald contact-receiving cavit

nsertion of said circuit card (102) into said card sl ot

in a directilomgidnadingl centerlime t he)l afbisaikd nalongated| siet( (enr;] )

said carg

and slot (18) substantially greater than the thick-

ness of the material fromwhich it is formed. 2. The connector of clai
wherei n the contact pd&aid contagt (teymipaksi (59) rBeipgspprifdonem dno) is

di sposed
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said contact-receiving cavities such that said tail
portions of adjacent contact elements are positioned on
opposite sides of said longitudinal centerline of said
elongated slot.

2. The connector of claim 1, wherein a terminal
positioning portion (54) interconnects said tail portion to
said circuit card-receiving portion, the positioning
portion extending from said tail portion in a cantilevered
manner and said circuit card receiving portion extending
from said positioning portion in a cantilevered manner, the
positioning portion further being received by a recess (28)
associated with said contact-receiving cavity, said
positioning portion being movable within said recess upon
insertion of said circuit card into said card slot.

3. The connector of claim 1, wherein the
contact portion (72) of said first resilient arm (70) is
disposed closer to said housing upper face than the contact
portion (73) of said second resilient arm (71), whereby the
contact portion of said first resilient arm is first
engaged by said circuit card and the contact portion of
said second resilient arm is next engaged by said circuit
card upon insertion of said circuit card into said card
slot.

4. The connector of claim 2, wherein each of

* -°C L M S *

tion (56) extending from said

sitioning portion (54)

t he

ai d

d h d t 1 1 nal 5
Ao RAcParnart: (58 bediy REAERY SioRaE™ wi i h

of

m1,



closer to said housing upper face than the contact portion (73) of aid
second resilient arm (71), where- by the contact portion (72) of said
‘first resilient arm (70) is first engaged by said circuit card (102)
and the contact portion (73) of said second resilient L@E“““‘f¥i}‘pg§ _______
next engaged by said circuit card (102) upon I nsertion WW&

card into said card slot (18). 3. The connector of claiml
each of said contact-receiving cavities (24) includes er
(30,30"), the stop nenber engaging a part _ (67, 68) of said ternmT
positioning portion (54) and limti novenent of said first resilient
arm(70) into said card slot (18). 4.. The connector of claim2 or 3,

wherein sal atont aghract-+EEELDEh | Wy ANRILITAALEah Uiyt Nkl

portion 67, 68) and said receéss each saird conta )
recei ving cdvi%y9(24) Hay Sh§PameTESTs 8nEagEng3e, Pegt) (67, ) cRfefgddes
sai d shoul deerpinailopostiohingt @olritioh and MRWEkERy abveredt! ofMsaal

posi tioni ng Qn . herein upqn insertion of sajd ciycuit card
(202) 1 nt o BREBE] ceringr, Af8L e RdARA 30 U8R oad (baid Flderer n
t he di nensi on of said recess (28) in a direction parallel to said

longi- s tudinal cemterlimpe (EbRREELOLS 81(59 Bid han thgdatenskglg  Of
a portion of said contacl-rece|V|n8 cavity (24) po- SI'tioned
bet ween sai §ONERESs ¥Ingl sBFYUErSngdt - 1east e@ng sthqulder npargieact i on
paral | el to(sai,deBypnghtudachl said contact-receiving cavity includes a

recess (28) within said connector housing, the recess
having a stop surface (30, 30') which engages éaid terminal

10 shoulder to limit movement of said terminal positioning
portion therein upon insertion of said circuit card into
said card slot.

6. The connector of claim 5, wherein the
dimension of said recess (28) in a direction parallel to
15 said longitudinal centerline (C;) 1is greater than the
dimension of a portion of said contact-receiving cavity
positioned between said recess and said elongated slot (18)

in a direction parallel to said longitudinal centerline.

7. The connector of claim 1, wherein said tail
20 portion (52) is offset from said circuit card receiving
portion (56) and adjacent contact terminals are oppositely
oriented such that said tail portions of adjacent contact
elements are positioned on opposite sides of the
longitudinal centerline (C,) of said card slot to define a

25 staggered pattern.

8. The connector of claim 2, further including
~a vertical recess (28) at least partially communicating
with said contact receiving cavity (24), the terminal
positioning portion (54) being disposed in the recess and

30 deflecting therein upon insertion of said circuit card into

T



centerline (CJerr]). 6. The connector of one of clains 1 to 5, wherein

sai d tail portion (52) is offset fromsaid circuit card re- cei vi ng
portion (56) and adjacent contact termnals (50) are oppositely
oriented such that said tail por- tions (52) of adjacent contact
termnals (50) are po- sitioned on opposite sides of the |ongitudinal
cen- terline ((Jerr]) of said card slot (18) to define a stag-

gered pattern. 7. The connector of one of clains 1 to 6, further includ-
ing a vertical recess (28) at |east pacrhbally commu- nicating with said
contact receiving cavity (24), the ermnal positioning portion (54)
bei ng di sposed in the recess and deflectlng t herei n upon insertion of

sai d circui saddr gagdogiotnt o said card slot (18).
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